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(54) LIQUID CRYSTAL DISPLAY. CONTROLLING METHOD THEREFOR. AND 
PORTABLE TERMINAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problems wherein the whole system is 
prevented from being miniaturized and the cost is prevented from being reduced 
in the presence of an external substrate and an external driving IC outside a 
panel. 

SOLUTION: In addition to a horizontal driver 16 and a vertical driver 17, the 
following are mounted on the same glass substrate 1 1 as that of a display 



section 12: an interface circuit 13; a timing generator 14; a reference voltage 
driver 15; a CS driver 18; periplieral driving circuits, including a VCOM driver 19, 
and a potential setting circuit 20. When a display reset control pulse PCI is 
externally provided, a specified potential is written on a pixel, and a CS potential 
and a VCOM potential are simultaneously set to the same potential as the pixel 
potential to provide the same potential to a counter electrode side. Thus, white 
display is applied in the case of a normal white type, and black display is applied 
in the case of a normal black type, preventing the disturbance of a picture in 
power supply ON/OFF. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

The display which comes to arrange a pixel on a transparence insulating 
substrate in the shape of a matrix, 

A change means to replace with said status signal at the time of power-source 
ON/OFF, and to choose and supply predetermined potential while supplying a 
status signal to each pixel of said display, 

A potential generation means to replace with said common potential at the time 
of power-source ON/OFF, and to give said predetermined potential and same 
electric potential to the counterelectrode side of said pixel while being carried 
with said display on said transparence insulating substrate and giving cornmon 
potential to the counterelectrode side of said pixel [ each pixel ] 
The liquid crystal display characterized by preparation ******. 
[Claim 2] 

Said change means chooses the output potential of said potential generation 
means at the time of power-source ON/OFF. 

The liquid crystal display according to claim 1 characterized by things. 
[Claim 3] 

The output potential of said potential generation means is potential given to the 
electrode by the side of the counterelectrode of the potential given to the 
counterelectrode of the liquid crystal cell of said pixel, or retention volume. 
The liquid crystal display according to claim 2 characterized by things. 
[Claim 4] 

In the liquid crystal display which comes to carry the display which comes to 
arrange a pixel in the shape of a matrix, and a potential generation means to give 
common potential to the counterelectrode side of said pixel [ each pixel ] on the 
same transparence insulating substrate, 

On the occasion of a power source ON, a power source is switched on first, and 



while initializing the condition of the circuit on said transparence insulating 
substrate continuously and writing in predetermined potential to each pixel of the 
fixed period aforementioned display after that, said predetermined potential and 
same electric potential are given to the counterelectrode side of said pixel, 
While writing in predetermined potential to each pixel of the fixed period 
aforementioned display on the occasion of a power source OFF first, said 
predetermined potential and same electric potential are given to the 
counterelectrode side of said pixel, and a power source is intercepted after that. 
The control approach of the liquid crystal display characterized by things. 
[Claim 5] 

The display which comes to arrange a pixel on a transparence insulating 
substrate in the shape of a matrix, 

A change means to replace with said status signal at the time of power-source 
ON/OFF, and to choose and supply predetermined potential while supplying a 
status signal to each pixel of said display, 

While being carried with said display on said transparence insulating substrate 
and giving common potential to the counterelectrode side of said pixel [ each 
pixel ], the liquid crystal display equipped with a potential generation means to 
replace with said common potential at the time of power-source ON/OFF, and to 
give said predetermined potential and same electric potential to the 
counterelectrode side of said pixel was carried as the screen-display section. 
The personal digital assistant characterized by things. 
[Claim 6] 

In the personal digital assistant which has a standby mode, 
When going into a standby mode, / when canceling, said means for switching 
supplies said predetermined potential to each pixel of said display, and said 
potential generation means gives said predetermined potential and same electric 
potential to the counterelectrode side of said pixel. 

The personal digital assistant according to claim 5 characterized by things. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the personal digital assistant which carried the actuation 
circuit one apparatus liquid crystal display with which it comes to form the 
actuation circuit of the circumference of it In one with a display on the same 
transparence Insulating substrate especially, the control approach at the time of 
the power-source ON/OFF, and the liquid crystal display concerned as the 
screen-display section about a liquid crystal display, its control approach, and a 
personal digital assistant. 
[0002] 

[Description of the Prior Art] 

In the liquid crystal display, as a cure which prevents turbulence of the image at 
the time of power-source ON (charge) / OFF (cutoff), it is writing white data (a 
normally black mold black data) in a pixel in a normally white mold at the time of 
power-source ON/OFF, and the configuration which performs a white display (a 
normally black mold black display) is taken. At the time of a power source ON, 
after abolishing turbulence of an image by performing a white display (or black 
display) first, the drawing display according to an indicative data is performed, 
and at the time of a power source OFF, after abolishing an after-Image by 
performing a white display (or black display), specifically, a display Is erased. 
[0003] 

Thus, in writing in white data (or black data), with the liquid crystal display 
concerning the conventional example, while inputting white data (or black data) 
from the exterior, the configuration which carries the driver which makes "L" level 



CS potential given to the electrode by the side of the counterelectrode of the 
VCOM potential given to the counterelectrode of the liquid crystal capacity of a 
pixel and retention volume on an external substrate or the external actuation IC 
was taken. 
[0004] 

That Is, in drawing 7 , on a glass substrate 101, the display 102 which comes to 
arrange a pixel in the shape of a matrix is formed, and the level driver 103 which 
writes an indicative data in each pixel of a display 102 is further formed in the 
bottom. In addition, although not illustrated, a vertical driver will be arranged at 
the side of a display 102. The external substrate 105 is electrically connected 
through the flexible cable (substrate) 104 to this glass substrate 101. 
[0005] 

The timing generator (TG) 106, the VCOM driver 107, and the CS driver 108 
grade are carried in the external substrate 105. A timing generator 106 generates 
white data (or black data) at the time of power-source ON/OFF, and supplies 
them to the level driver 103 while it generates various kinds of timing signals 
based on reference signals, such as the master clock MCK given from a set side 
graphic controller, Vertical Synchronizing signal Vsync, and Horizontal 
Synchronizing signal Hsync, and supplies them to the level driver 103 or a 
vertical driver through the flexible cable 104. 
[0006] 

The VCOM driver 107 generates VCOM potential synchronizing with the timing 
signal given from a timing generator 106, and impresses it [ all / pixel ] to the 
counterelectrode of the liquid crystal capacity of a pixel through the flexible cable 
104. The CS driver 108 generates CS potential synchronizing with the timing 
signal given from a timing generator 106, and impresses it [ all / pixel ] to the 
counterelectrode side edge child of the retention volume of a pixel through the 
flexible cable 104. The VCOM driver 107 and the CS driver 108 set VCOM 
potential and CS potential as a low at the time of power-source ON/OFF. 
[0007] 



[Problem(s) to be Solved by the Invention] 

As mentioned above, in preventing turbulence of the image at the time of power- 
source ON/OFF, in the liquid crystal display concerning the conventional 
example, the circuit for outputting white data (or black data) between sets and 
the circuit for making VCOM potential and CS potential into a low were carried on 
the external substrate 105 (or external actuation IC). Therefore, since the 
process which makes a timing generator 106, the VCOM driver 107, and CS 
driver 108 grade was needed on the external substrate 15 concerned as a 
display system while forming the external substrate 105 other than a glass 
substrate 101, it had become the hindrance of a system-wide miniaturization and 
low-cost-izing. 
[0008] 

This invention is made in view of the above-mentioned technical problem, and 
the place made into the object is to offer the personal digital assistant which 
carried the liquid crystal display which can erase a display without an after-image 
at the time of a power source OFF, its control approach, and the liquid crystal 
display concerned as the screen display section while an image is not confused 
and being able to carry out display initiation at the time of a power source ON, 
after enabling a system-wide miniaturization and system-wide low cost-lzing. 
[0009] 

[Means for Solving the Problem] 

While a pixel chooses and supplies a status signal to each pixel of the display 
which it comes to arrange in the shape of a matrix, and this display on a 
transparence insulating substrate, the liquid crystal display by this invention 
While replacing with said status signal at the time of power-source ON/OFF, 
being carried on a change means to choose and supply predetermined potential, 
and the same transparence insulating substrate as said display and giving 
common potential to the counterelectrode side of said pixel [ each pixel ] It has 
composition equipped with a potential generation means to replace with said 
common potential at the time of power-source ON/OFF, and to give said 



predetermined potential and same electric potential to the counterelectrode side 
of said pixel. In addition, common potential shall mean the potential given to the 
electrode by the side of the counterelectrode of the potential given to the 
counterelectrode of a liquid crystal cell, and retention volume. This liquid crystal 
display is carried in the personal digital assistant represented by PDA (Personal 
Digital Assistants) and the portable telephone as that screen-display section. 
[0010] 

In the personal digital assistant which carried the liquid crystal display of the 
above-mentioned configuration, or this as the screen-display section On the 
occasion of a power source ON, switch on a power source first, and while 
initializing the condition of the circuit on a transparence insulating substrate 
continuously and writing in predetermined potential to each pixel of a fixed period 
display after that By giving the predetermined potential concerned and same 
electric potential to the counterelectrode side of a pixel, a white display (a 
normally black mold black display) is performed by the normally white mold for a 
fixed-after powering on period. Thereby, at the time of a power source ON, an 
image cannot be confused and display initiation can be performed. Moreover, 
while writing in predetermined potential to each pixel of a fixed period display on 
the occasion of a power source OFF first, a white display (or black display) is 
performed for a fixed period before power-source cutoff by giving the 
predetermined potential concerned and same electric potential to the 
counterelectrode side of a pixel. Thereby, a display can be erased without an 
after-image at the time of a power source OFF. 
[0011] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained to a detail with 

reference to a drawing. 

[0012] 

[The 1st operation gestalt] 

Drawing 1 is the block diagram showing the example of a configuration of the 



liquid crystal display concerning the 1st operation gestalt of this invention. In 
drawing 1 , the display (picture element part) 1 2 which comes to arrange a pixel 
in the shape of a matrix is formed on the transparence insulating substrate 1 1 , for 
example, a glass substrate. Opposite arrangement of the glass substrate 1 1 is 
carried out with an one more glass substrate and predetermined gap, and the 
display panel (LCD panel) consists of closing a liquid crystal ingredient among 
both substrates. 
[0013] 

An example of the configuration of each pixel in a display 12 is shown in drawing 
2 . Each of the pixel 50 arranged in the shape of a matrix has the composition of 
having TFT (Thin Film Transistor; thin film transistor)51 which is a pixel transistor, 
the liquid crystal cell 52 by which the pixel electrode was connected to this drain 
electrode of TFT51, and the retention volume 53 with which one electrode was 
connected to the drain electrode of TFT51. Here, a liquid crystal cell 52 means 
the liquid crystal capacity generated between the counterelectrodes countered 
and formed in a pixel electrode and this. 
[0014] 

In this pixel structure, a gate electrode is connected to the gate line (scanning 
line) 54, and, as for TFT51 , the source electrode is connected to the data line 
(signal line) 55. As for the liquid crystal cell 52, the counterelectrode is connected 
[ each pixel ] to the VCOM line 56. And the common electrical potential difference 
VCOM (VCOM potential) is given to the counterelectrode of a liquid crystal cell 
52 [ each pixel ] through the VCOM line 56. As for retention volume 53, the 
electrode (terminal by the side of a counterelectrode) of another side is 
connected [ each pixel ] to the CS line 57. 
[0015] 

Here, when performing IH (H is level period) reversal actuation or IF (F is field 
period) reversal actuation, the status signal written in each pixel will perform 
polarity reversals on the basis of VCOM potential. Moreover, when using 
together with IH reversal actuation or IF reversal actuation the VCOM reversal 



actuation which reverses the polarity of VCOM potential 1H period or 1F period, 
the polarity of CS potential given to the CS line 57 is also reversed synchronizing 
with VCOM potential. However, the liquid crystal display concerning this 
operation gestalt is not restricted to VCOM reversal actuation. In addition, since 
VCOM potential and CS potential are same electric potential mostly, they shall 
name these common potential generically in this description. 
[00161 

again — drawing 1 — setting — a display — 12 — being the same ~ a glass 
substrate 1 1 - a top - **** ~ for example, -- a display - 12 - left-hand side ~ 
an interface - (- IF -) - a circuit - 13 - a timing generator - (- TG -) - 14 - 
and — reference voltage ~ a driver — 15 — a display - 12 — an upside ~ level - a 
driver — 16 — a display — 12 - right-hand side ~ vertical ~ a driver ~ 1 7 ~ a 
display - 12 - the bottom ~ potential - setting out ~ a means - it is ~ CS ~ a 
driver — 18 - VCOM — a driver ~ 19 — and - potential — setting out ~ a circuit 
20 — respectively — carrying - having — **** — . These circuits are produced with 
the pixel transistor of a display 12 using low-temperature polish recon or CG 
(Continuous Grain; continuation grain boundary crystal) silicon. 
[0017] 

In the liquid crystal display of the above-mentioned configuration, to a glass 
substrate 1 1. the master clock MCK of the low-battery amplitude (for example, 
3.3V amplitude), horizontal synchronizing pulse Hsync, vertical synchronizing 
pulse Vsync, indicative-data Data of an R(red) G(green) B (blue) parallel input, 
and the display reset control pulse PCI are inputted from the outside through the 
flexible cable (substrate) 21, and a level shift (level conversion) is carried out to 
the high-tension amplitude (for example, 6.5V) in an interface circuitry 13. 
[0018] 

The master clock MCK, horizontal synchronizing pulse Hsync, and vertical 
synchronizing pulse Vsync by which the level shift was carried out are supplied to 
a timing generator 14. A timing generator 14 generates various kinds of timing 
pulses required for actuation of the reference voltage driver 15, the level driver 



16, and the vertical driver 17 based on a master clock MCK, horizontal 
synchronizing pulse Hsync. and vertical synchronizing pulse Vsync. Indicative- 
data Data by which the level shift was carried out is supplied to the level driver 16. 
The display reset control pulse PCI by which the level shift was carried out is 
supplied to the level driver 16, the GS driver 18, the VCOM driver 19, and the 
potential setting-out circuit 20, respectively. 
[0019] 

The level driver 16 has the composition of having the level shift register 161, the 
data sampling latch circuit 162, the DA (digital analog) conversion circuit (DAC) 
163, and the Sig/CS output change circuit 164. The level shift register 161 
answers the level start pulse HST supplied from a timing generator 14, starts a 
shift action, and generates the sampling pulse which carries out the sequential 
transfer at 1 level period synchronizing with the level clock pulse HCK similarly 
supplied from a timing generator 14. 
[0020] 

Synchronizing with the sampling pulse generated with the level shift register 161, 
in 1 level period, the data sampling latch circuit 162 carries out a sequential 
sampling, and latches indicative-data Data outputted from an interface circuitry 
13. This digital data for latched one line is further moved to line memory (not 
shown) at a level blanking period. And this digital data for one line is changed 
into an analog status signal in the DA translation circuit 163. The DA translation 
circuit 163 has composition of the reference voltage selection mold DA 
translation circuit which chooses the reference voltage corresponding to digital 
data, and is outputted as an analog status signal out of the reference voltage for 
several gradation minutes given from the reference voltage driver 15. 
[0021] 

The analog status signal Sig for one line outputted from the DA translation circuit 
163 is given to the Sig/CS output change circuit 164. CS potential generated by 
the CS driver 18 is further given to the Sig/CS output change circuit 164. The 
Sig/CS output change circuit 164 chooses and outputs either the analog status 



signal Sig and CS potential according to whether the display reset control pulse 
PCI outputted from an Interface circuitry 13 is a high level, or it is a low. The 
analog status signal Sig or CS potential outputted from the Sig/CS output change 
circuit 164 is outputted to the data line 55-1 wired corresponding to the several n 
horizontal pixel of a display 12 - 55-n. 
[0022] 

The vertical driver 17 is constituted by a vertical shift register and the gate buffer. 
In this vertical driver 17, a vertical shift register answers the vertical start pulse 
VST supplied from a timing generator 14, starts a shift action, and generates the 
scan pulse which carries out the sequential transfer at 1 vertical period 
synchronizing with the vertical clock pulse VCK similariy supplied from a timing 
generator 14. The sequential output of this generated scan pulse is carried out 
through a gate buffer at the gate line 54-1 wired corresponding to the several m 
perpendicular direction pixel of a display 12 - 54-m. 
[0023] 

If the sequential output of the scan pulse is carried out by the vertical scanning 
by this vertical driver 17 at the gate line 54-1 - 54-m, each pixel of a display 12 
will be chosen in order per line (line) by it. And the analog status signals Sig for 
one line outputted from the Sig/CS output change circuit 164 are written in all at 
once via the data line 55-1 - 55-n to this pixel for selected one line. The drawing 
display for one screen is performed by repeating write-in actuation of this line unit. 
[0024] 

It generates CS potential which carried out point **, and the CS driver 18 is 
supplied to the Sig/CS output change circuit 164, and when the display reset 
control pulse PCI outputted from an interface circuitry 13 is a low, it sets the CS 
potential concerned to predetermined potential (OV), for example, a low, while 
giving [ each pixel ] to the electrode of another side of retention volume 53 
through the CS line 57 of drawing 2 . Here, if the amplitude of a status signal is 
set to 0-3.3V, when adopting VCOM reversal actuation, it will make a high level 
between 3.3V, making a low as OV (grand level), and CS potential will repeat 



alternating current reversal. 
[0025] 

The VCOM driver 19 sets the VCOM potential concerned as a low (OV), when the 
display reset control pulse PCI outputted from an interface circuitry 13 is a low, 
while generating the VCOM potential which carried out point **. The VCOM 
potential outputted from the VCOM driver 19 is once outputted to the exterior of a 
glass substrate 1 1 through the flexible cable 21 . After the VCOM potential 
outputted out of this substrate goes via the VCOM equalization circuit 22, it is 
again inputted in a glass substrate 11 through the flexible cable 21, and is given 
[ each pixel ] to the counterelectrode of a liquid crystal cell 52 through the VCOM 
line 56 of drawing 2 . 
[0026] 

Here, as VCOM potential, the alternating voltage of the almost same amplitude 
as CS potential is used. However, since it originates in parasitic capacitance etc. 
and a voltage drop arises in TFT51 in drawing 2 actually in case a signal is 
written in the pixel electrode of a liquid crystal cell 52 through TFT51 from the 
data line 54, it is necessary to use the alternating voltage which carried out DC 
shift by the voltage drop as VCOM potential. The VCOM equalization circuit 22 
bears DC shift of this VCOM potential. 
[0027] 

The VCOM equalization circuit 22 consists of resistance R connected between 
the variable resistance VR, the outgoing ends of Capacitor C, and glands which 
were connected between the outgoing end of the capacitor C which considers 
VCOM potential as an input, and this capacitor C, and the external power VCC1, 
it adjusts DC level of the VCOM potential given to the counterelectrode of a liquid 
crystal cell 52, i.e., it applies DC offset to VCOM potential. The potential setting- 
out circuit 20 is that the display reset control pulse PCI outputted from an 
interface circuitry 13 serves as a low, and makes compulsorily VCOM potential 
inputted in the substrate from the VCOM equalization circuit 22 a low (OV). 
[0028] 



When the display reset control pulse PCI given from the outside is a low In the 
liquid crystal display of the above-mentioned configuration While the CS driver 18 
sets CS potential to predetermined potential (OV), for example, a low While the 
potential setting-out circuit 20 makes VCOM potential a low (OV) compulsorily, it 
is made to perform a display reset action with the Sig/CS output change circuit 
164 choosing CS potential, and outputting to the data line 55-1 - 55-n. 
[0029] 

By this display reset action, about each pixel of the line chosen by the vertical 
scanning by the vertical driver 17 In drawing 2 , at the same time CS potential 
(this example 0 V) is impressed to the liquid crystal cell 52 and pixel electrode 
side of retention volume 53 through TFT51 Since CS potential and VCOM 
potential (both 0 V) are impressed to a counterelectrode side through the VCOM 
line 56 and the CS line 57, respectively, an electrical potential difference is not 
impressed to a liquid crystal cell 52, therefore a black display is performed by the 
normally white mold in a white display and a normally black mold. 
[0030] 

As mentioned above, in the liquid crystal display concerning the 1st operation 
gestalt the same panel (glass substrate 11) top as a display 12 - the level driver 
16 and the vertical driver 17 - in addition By having carried surrounding 
actuation circuits, such as an interface circuitry 13, a timing generator 14, the 
reference voltage driver 15, the CS driver 18, the VCOM driver 19, and the 
potential setting-out circuit 20 Since the display panel of all actuation circuit one 
apparatus can be constituted and it is not necessary to prepare an another 
substrate and another IC, and a transistor circuit outside, a system-wide 
miniaturization and system-wide low-cost-izing are attained. 
[0031] 

Moreover, when the display reset control pulse PCI is given from the exterior, 
while writing predetermined potential in a pixel, CS potential and VCOM potential 
are set as pixel potential and same electric potential, and since a black display 
can be performed, after enabling a system-wide miniaturization and system-wide 



low-cost-izing, in a normally white mold, turbulence of the image at the time of 
power-source ON/OFF can be prevented with a white display and a normally 
black mold by giving the same electric potential concerned to a counterelectrode 
side. 
[0032] 

Next, in the liquid crystal display of the above-mentioned configuration, in order 
to prevent turbulence of the image at the time of power-source ON/OFF, the 
control approach at the time of performing a display reset action is explained, 
[0033] 

First, the display reset action at the time of a power source ON is explained using 
the timing chart of drawing 3 . On the occasion of a power source ON, a power 
source VCC1 (for example, 3.3V) and a power source VDD (for example, 6.5V) 
are switched on first. If a fixed period T1 1 (for example, 1msec extent) passes 
after a power source VCC1 starts about 90%, a master clock MCK, horizontal 
synchronizing pulse Hsync, vertical synchronizing pulse Vsync. indicative-data 
Data, and the display reset control pulse PCI will begin to be inputted from the 
outside through the flexible cable 21 . 
[0034] 

Then, progress of a fixed period T12 (for example, 1msec extent) makes a high 
level the system reset pulse RST in a panel. Thereby, the initial state of logical 
circuits, such as a flip-flop in a panel, is decided (initialization). Then, only a fixed 
period T13 (for example, 1 - 2 field period) establishes the low period of the 
display reset control pulse PCI. 
[0035] 

In this period T13, while the CS driver 18 sets CS potential to predetermined 
potential, for example, a low, and the potential setting-out circuit 20 makes 
VCOM potential a low compulsorily, the Sig/CS output change circuit 164 
chooses CS potential, and outputs to the data line 55-1 - 55-n. Thereby, a black 
display is performed by the display reset action, i.e., a normally white mold, in a 
white display and a normally black mold. After a period T13 passes, it is making 



the display reset control pulse PCI into a high level, and the Sig/CS output 
change circuit 164 is replaced with CS potential, chooses a status signal, and 
outputs it to the data line 55-1 - 55-n. Thereby, the actual drawing display 
according to a status signal is started. 
[0036] 

Thus, in a liquid crystal display, on the occasion of a power source ON, a power 
source is switched on first, by initializing the condition of the circuit on a panel 
continuously, performing a fixed period display reset action after that, and 
performing a white display (or black display) for the number field period of after 
powering on, an image cannot be confused and display initiation can be 
performed at the time of a power source ON. 
[0037] 

Then, the display reset action at the time of a power source OFF is explained 
using the timing chart of drawing 4 . On the occasion of a power source OFF, 
only a fixed period T21 (for example, 1-2 field period) makes the display reset 
control pulse PCI a low first. While the CS driver 18 sets CS potential as a low 
and the potential setting-out circuit 20 makes VCOM potential a low compulsorily 
by this, a display reset action is performed with the Sig/CS output change circuit 
164 choosing CS potential, and outputting to the data line 55-1 - 55-n. 
[0038] 

That is, a white display (or black display) is performed by the display reset action 
for a number field period. Let the system reset pulse RST be a low after progress 
of a period T21 . Then, if a period T22 (for example, 1msec extent) passes, a 
master clock MCK, horizontal synchronizing pulse Hsync, vertical synchronizing 
pulse Vsync, indicative-data Data, and the display reset control pulse PCI will 
suspend the input of the flexible cable 21 . Then, progress of a period T23 (for 
example, 1msec extent) intercepts a power source VCC1 and a power source 
VDD. 
[0039] 

Thus, in a liquid crystal display, a display can be erased without an after-image at 



the time of a power source OFF by performing a fixed period display reset action 
first, performing a white display (or black display) for a number field period on the 
occasion of a power source OFF, before power-source cutoff, and intercepting a 
power source after that. 
[0040] 

In addition, although the case where turbulence of the image at the time of 
power-source ON/OFF was prevented was mentioned as the example and this 
example of control explained it [ when a liquid crystal display has a standby 
mode aiming at power-saving ] By performing the same control as the time of a 
power source ON, when going into a standby mode, and performing the control 
same when returning from a standby mode as the time of a power source OFF, 
when going into a standby mode, turbulence of the image when returning can be 
prevented. 
[0041] 

[The 2nd operation gestalt] 

Drawing 5 Is the block diagram showing the example of a configuration of the 
liquid crystal display conceming the 2nd operation gestalt of this invention, and 
attaches and shows the same sign among drawing to drawing 1 and an 
equivaleint part. 
[0042] 

With the liquid crystal display concerning the 1st operation gestalt, the 
configuration which produced a part of circuit element which constitutes VCOM 
equalization circuit 22* on the glass substrate 1 1 is taken with the liquid crystal 
display concerning this operation gestalt to having constituted the VCOM 
equalization circuit 22 from the panel exterior (exterior of a glass substrate 11) 
altogether. 
[0043] 

Specifically in drawing 5 , it has prepared in the exterior of a glass substrate 1 1 
about the variable resistance VR the capacitor C with it difficult [ to carry on a 
glass substrate 11 ] and external adjusting. Variable resistance VR is connected 



between the outgoing end of Capacitor C, and the gland. On the other hand, on 
the glass substrate 11, the partial pressure resistance R12 connected between 
the partial pressure resistance R1 1 and Switch SW which were connected to the 
serial between Lines L and the internal electrical power sources VCC2 which 
lead to the outgoing end of Capacitor C electrically, and Line L and a gland is 
formed. Switch SW will be in an OFF (disconnection) condition, when the display 
reset control pulse PCI outputted from an interface circuitry 13 is a low. 
[0044] 

by the way, when the VCOM equalization circuit 22 is altogether constituted from 
the panel exterior, the display reset control pulse PCI becomes instability at the 
time of a power source OFF, and an external power VCC1 still remains then — 
**** (it is in about [ 3.3V ] potential) - VCOM potential may rise. On the other 
hand, it sets to the liquid crystal display concerning this operation gestalt. A part 
of circuit element which constitutes VCOM equalization circuit 22', and the switch 
SW which specifically carries out ON/OFF of the partial pressure resistance R1 1 
and R12 and it are produced on a glass substrate 1 1 . By setting Switch SW to 
OFF, when the display reset control pulse PCI is a low, since the potential of Line 
L is pulled by the grand level, lifting of VCOM potential can be suppressed 
certainly and it can maintain to a grand level. 
[0045] 

In addition, when the display reset control pulse PCI is given, although [ each 
above-mentioned operation gestalt ] the Sig/CS output change circuit 164 
replaces with a status signal, chooses OS potential and outputs to the data line 
55-1 - 55-n Since VCOM potential is also set as the same potential as CS 
potential, even if it takes the configuration which chooses VCOM potential and is 
outputted to the data line 55-1 - 55-n, the same operation effectiveness can be 
acquired. 
[0046] 

Furthermore, while choosing not the configuration that chooses CS potential or 
VCOM potential but predetermined potential, it is also possible to take the 



configuration which sets CS potential and VCOIVI potential as same electric 
potential. Moreover, as potential (pixel potential) written in a pixel through the 
data line 55-1 - 55-n, it is not restricted to OV (grand level), and if the conditions 
which set CS potential and VCOM potential as pixel potential and same electric 
potential are satisfied, since an electrical potential difference will not be 
impressed to a liquid crystal cell 52, a normally white mold can perform a black 
display in a white display and a normally black mold. However, since it is not 
necessary to consume power in case the direction set to OV writes pixel potential 
in a pixel through the data line 55-1 - 55-n, it is advantageous, considering the 
viewpoint of low-power-izing. 
[0047] 

The liquid crystal display concerning the 1st and 2nd operation gestalt explained 
above is used as the screen-display section of the small and lightweight personal 
digital assistant represented by a portable telephone and PDA (Personal Digital 
Assistants; Personal Digital Assistant), and is suitable. 
[0048] 

Drawing 6 is the personal digital assistant concerning this invention, for example, 

the external view showing the outline of the configuration of PDA. 

[0049] 

PDA concerning this example has composition of the folding type in which the lid 
62 was formed free [ closing motion ] to the body 61 of equipment. The control 
unit 63 which comes to arrange various kinds of keys, such as a keyboard, Is 
arranged on the top face of the body 61 of equipment. On the other hand, the 
screen-display section 64 is arranged at the lid 62. The liquid crystal display 
applied to the 1st and 2nd operation gestalt which carried out point ** as this 
screen-display section 64 is used. 
[0050] 

Since it is possible to prevent turbulence of the image at the time of power- 
source ON/OFF after enabling a system-wide miniaturization and system-wide 
low-cost-izing, as point ** was carried out, the liquid crystal display concerning 



these operation gestalt is carrying the liquid crystal display concerned as the 
screen-display section 64, and it can prevent certainly turbulence of the image at 
the time of power-source ON/OFF of the screen-display section 64 while being 
able to contribute to the miniaturization of PDA greatly. 
[0051] 

Moreover, in order to attain power-saving, it is common to have the standby 
mode to the personal digital assistant represented by this kind of PDA. When 
going into this standby mode, / also when returning, as point ** was carried out, 
when going into a standby mode, it can prevent certainly also about turbulence of 
the image when returning by making a display reset action perform like the time 
of power-source ON/OFF. 
[0052] 

In addition, although the case where it applied to PDA was taken and explained 
to the example here, especially the liquid crystal display that is not restricted to 
this example of application and applied to this invention is used for a personal 
digital assistant at large [, such as a portable telephone, / small and lightweight ], 
and is suitable. 
[0053] 

[Effect of the Invention] 

Since according to this invention the display panel of all actuation circuit one 
apparatus can be constituted and it is not necessary to prepare an another 
substrate and another IC, and a transistor circuit outside by having carried the 
surrounding actuation circuit on the same transparence insulating substrate as a 
display as explained above, a system-wide miniaturization and system-wide low- 
cost-izing are attained. Moreover, at the time of power-source ON/OFF, while 
writing predetermined potential in a pixel, since a black display can be performed, 
after enabling a system-wide miniaturization and system-wide low-cost-izing, in a 
normally white mold, turbulence of the image at the time of power-source 
ON/OFF can be prevented with a white display and a normally black mold, by 
giving the predetermined potential concerned and same electric potential to a 



counterelectrode side. 

[Brief Description of tlie Drawings] 

[Drawing 1] It is the blocl< diagram showing the example of a configuration of the 
liquid crystal display concerning the 1st operation gestalt of this invention. 
[Drawing 2] It is the circuit diagram showing an example of the configuration of a 
pixel. 

[Drawing 3] It is the timing chart with which explanation of the display reset action 
at the time of a power source ON is presented. 

[Drawing 4] It is the timing chart with which explanation of the display reset action 
at the time of a power source OFF is presented. 

[Drawing 5] It is the block diagram showing the example of a configuration of the 
liquid crystal display concerning the 2nd operation gestalt of this invention. 
[Drawing 6] It is the external view showing the outline of the configuration of PDA 
concerning this invention. 

[Drawing 7] It is the block diagram showing an example of the configuration of 
the liquid crystal display concerning the conventional example. 
[Description of Notations] 

1 1 [ - A timing generator (TG), 16 / — A level driver, 17 / - A vertical driver, 18 / - 
- OS driver, 19 / - A VCOM driver, 22, 22' / - A VCOM equalization circuit. 50 / - 
A pixel, 51 / - TFT (pixel transistor), 52 / - A liquid crystal cell, 53 / - Retention 
volume. 164 / - Sig/CS output change circuit ] - A glass substrate, 12 - A 
display, 13 - An Interface (IF) circuit. 14 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of a configuration of the 
liquid crystal display concerning the 1st operation gestalt of this invention. 



[Drawing 2] It is the circuit diagram showing an example of the configuration of a 
pixel. 

[Drawing 3] It is the timing chart with which explanation of the display reset action 
at the time of a power source ON is presented. 

[Drawing 4] It is the timing chart with which explanation of the display reset action 
at the time of a power source OFF is presented. 

[Drawing 5] It is the block diagram showing the example of a configuration of the 
liquid crystal display concerning the 2nd operation gestalt of this invention. 
[Drawing 6] It is the external view showing the outline of the configuration of PDA 
concerning this invention. 

[Drawing 7] It is the block diagram showing an example of the configuration of 
the liquid crystal display concerning the conventional example. 
[Description of Notations] 

11 [ - A timing generator (TG), 16 / - A level driver, 17 / ~ A vertical driver, 18 / - 
- CS driver, 19 / - A VCOM driver. 22, 22' / - A VCOM equalization circuit. 50 / 
A pixel, 51 / - TFT (pixel transistor). 52 / - A liquid crystal cell. 53 / - Retention 
volume, 164 / - Sig/CS output change circuit ] - A glass substrate, 12 - A 
display, 13 An interface (IF) circuit, 14 
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